
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world byJSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.istor.org/participate-istor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



1866.] On the Construction of Tables, &c. 149 

for £\, to be paid by the office if the debtor survive n years. 
This preminm to the office will therefore be 

l+/t p + vk 

p-\-k, or . 

V — p v—p 

1 + k 
And the debtor's annuity is — — — 1, the first payment being 

due in a year, and the last at the end of the n years, if he live 
so long. 

A. DE MORGAN. 
University College, June 21, 1841. 

%• Mr. Peter Gray has favoured us with the following errata in onr 
reprint of the first Number: — 



«.+!• 



334, line 25, for + m- 1 )/3, 


read +(»»-l)/3. 


335, „ 6, „ 6R^i_ — vnrRj.^ +1, 


« 0R«+i,»-v'!! 


338, „ last, „ comes. 


„ becomes. 


340, „ 18, „ a{hn=a). 


„ a, {hn=a). 


„ „ 20, „ decreasing. 


„ decreasing. 


341, „ 35, „ and. 


„ into. 


344, „ 14, „ /i-l, 


„ ,.=1. 


345, „ 26, „ portion, 


„ proportion. 


348, „ 6, „ Y, 


„ Y^. 



On the Construction of Tables by the Method of Differences. By 
Peter Geay, F.R.A.S., Honorary Member of the Institute of 
Actuaries. 

Section II. — On the Calculus of Finite Differences. 

(50). The Calculus of Differences is a somewhat extensive 
subject, but it is not necessary now to go far into it, or to occupy 
ourselves with its application to other than the simplest class of 
functions, namely, rational, algebraical, and integer functions. 
The theorems we require might have been left to be deduced as 
occasion for them should arise ; but it has been thought better — 
and the arrangement will certainly be more convenient for reference 
— to bring the greater portion of them together in this place. 

(51). In this calculus functions of a variable, as x, are denoted 
by the letters u, v, &c., with the variable attached. Thus, u^, v^, 
Sec, denote functions of x, and u^^„, v^+n, &c., denote the same 
functions, respectively, when w in them is changed into x + n. 
Also, when x takes a particular value, 10 for example, they will 
be denoted by «io, «^io, &c. 
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(53). If in any function, u^, x is changed into x + 1, the excess, 
positive or negative, of m^j+i over u^ is called the difference of u^, 
and is denoted by ^u^. We thus have 

(53). From this it appears that A is the symbol of the operation 
that consists in increasing x in % ^y unit, and taking the difference 
between the function as changed, and the original function; and 
Am^ denotes the result of this operation. 

(54). The following are examples of differences : — 

If u,=-x .•. A%=(a;+1)— a;=l. 

„ u^=U±.<o .: w,={3(a;+l)±6}-(3«±6) 
=3{x+l)—3x=3. 

„ u^=3x^ + 4:X—6, 

.-. Au,= {3{x+lf + i(x-\-l)-e}-{3x^ + ix-G) 
=3{x+iy—3x^ + 4:{x+l)-4:x 
=Sx'^ + 6x+3—3x^ + 4:X+'i—ix 

=6a; + 7. 

From the foregoing instances the following theorems are easily 
inferred : — 

(55). A constant which enters a function by addition or subtrac- 
tion disappears in the difference. Hence the differences of func- 
tions that differ from each other by a constant are equal. Thus, 
A(w,±a)=AM,. 

(56). A constant entering a function as a multiplier appears in 
the same character in the difference of that function. Thus, 

Aau,=aAu,. 

(57). A compound function being an aggregation by means of 
the signs plus and minus of two or more simple functions, its 
difference will be a similar aggregation of the differences of the 
component functions. Thus, in the third example, u^ is the 
sum of two functions, 3x^ and 4x—6, and we see that there 
Au^ — 8Ax^ + 4 A«. Generally, 

A(m,±»,± . . . )= A%± Ai'^± ... 

(58). The operation symbolised by A is obviously one that 
admits of repetition. The result of its performance on Au^ is 
denoted by A{Au^), which is abbreviated into A^u^. And 
generally the result of its performance n times is denoted by A"%. 
These results are called the first, second, .... nth differences 
of M^, respectively. 
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(59). In the examples in (54) we saw that in each case the 
difference was one degree lower than the function from which it 
was derived; and I shall now show that in algebraical and integer 
functions this property holds universally. A consequence of this 
is that if Uj. be a function of n dimensions, one dimension being 
lost at each operation, A"% will be a constant, and differences of 
higher orders will be equal to nothing. 

(60). LetM^=A«'' + B«'*-' + C««-2 + . ... 

.-. «/,+,=A(*+l)"+B(iE+l)"-' + C(a;+l)»-2+ . . . 

Expanding the terms of u^+x, we get, 

A(a!+1)" =Aa;''+A«a;"-'+ ^^~ ^x"-'^+ . . . 

B(a;+l)"-'= Ba;"-'+ B(«- 1 )«;"-''+.. . 

C(a!+l)»-2= Cx"-2+... 

Heuce, 

M,+,=A^+(A« + B)«-' + |fy +b\«-1) + c|^'-2+ . . . 

And from this subtracting u^ we get 

Am^=Am»-i+[-^ +B](n-l}uf-^+ . . . 

=A«a;"-i + Bia:"-2 + Cia;"-3+ . . . 

putting Bi, Ci, &c., for the coefficients of as"-^, «"-', &c. 

Performing a similar operation on this expression for A%, we 
should find 

A2m^=Aw(«— l)a"-2 + B2a;''-3 + C2»"-''+ • • . 
in which B2, C2, &c., are new coefficients. 

Another performance of the operation upon this would give, in 
like manner, 

A.H^=An{n-l)(n—2X-^+B3xr-*+ ...; 

and hence we may infer generally, that the result of the nth per- 
formance of the operation A would be 

AX=A«(ra— !)(??— 2). . .(n—n+l)af-", 
which is evidently constant, and may be written 
AX=l-2.3...n.A. 
(61). Examples of the theorem just established are — 
AV=1.2=2; AV=i.2.3=:6; AV=1.2.3.4=24. 

In all these examples A=l. If u^=2x^+7x + 6, we have 
A%^= 1.2.3.3 = 12, A being here = 2. 
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(62). In forming the successive differences of a function, 
Horner's transforming process becomes immediately available. 
Let it be required to form tbe successive differences of 

«,=2a;3-6a;2 + 5a;— 12. 

The entire process is in the margin. 
Transforming % into Mj.+, (13), we have for 
the coefficients of the latter functior^ 2, 0, 
— 1, — 11, from which subtracting, as they 
stand, at the tops of the several columns, the 
coefficients of u^, we have for those of Am^, 
6, — 6, 1. Treating these in the same way, 
we get 12, 0, for the coefficients of ^"^u^ ; and 
a repetition of the operation on these gives 12 
for the coefficient of A^u^. We thus have 



-6 


5 


-12(1 


-4 


1 


-11 


-2 


— 1 











6 


-6 


1(1 







1 




6 






12 


0(1 
12 



12 



Am, = 6x^ — 6x-\- 1 

AV= 12a;+ 

AV= 12. 



(60). 



(63).. The successive differences of a function may also be 
found in another way. 
Since, (52), 

Au^—u^+i—u^, 

therefore, differencing both sides, (57), 

A^Mj,=A%^.i— A%. 
In like manner, 

a3m,=ax+i— ^X; 

and, generally, 

AX=A"-i«.+i-A"-1m.. 

From this it appears that a difference of any order, may be formed 
from two adjoining differences of the next lower order, in a manner 
analogous to that in which the first difference is formed from two 
successive values of the function. 

(64). The property just proved suggests the following process: — 

u A' A2 A3 A* 

«, =23^- 6x^+ 5a;- 12 
«,+,=2x3+ 0x2- a;-ll 
u,+^=2x»+ 6x^+ 5a;- 10 
u,+3=2x^+12x^ + 2-dx+ 3 
u,^i=2x^+18x'^ + 63x+4:0 



6a;2- 6x+ 1 


12a;+ 


12 


6x^+ Gx+ 1 


12a;+12 


12 


6a;2 + 18a;+13 


12a; +24 




6a;2 + 30a;+37 
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The first column here contains five successive values of u^, all 
formed from the first of them by successive changes of x into 
x + \, (13). The remaining columns are formed, each from that 
which precedes it, by subtracting each value in the latter from that 
which follows it. The second column consequently contains 
A%, AMa;+i> &c.; the third, A^^;, A^^+i, &c.; and the fourth, 
A^Mar, A%2,+i, &c., which last are equal to each other, the func- 
tion being of three dimensions, (60). By the arrangement here 
adopted (which is not that most commonly employed) each function 
and its successive difi'erences are found in the same horizontal hne, 
which is very convenient. 

(65). It is at once apparent that the process just exemplified is 
much more laborious than the one for the same purpose exemplified 
in (63). That last mentioned, therefore, will be generally preferred 
when the function to be differenced is given in symbols. It is 
otherwise, however, when the data are successive numerical values 
of a function. In this case the process of (64) alone is applicable; 
and in this case too it loses its irksomeness. 

u Ai A2 A' A* 

1438 541 120 12 

1979 

2640 

3433 

4370 



Above is a numerical example. The function is the same as 
before, the successive values of x here being 10 to 14. And the 
differences formed in (62) and (64) will be found to be the same 
as those formed above, when the proper values of the variable are 
substituted in them. 

(Q&). To express AV^, in terms of u^ and succeeding values. 

Since 

Am,=m^+i-m,, 

.-. A%^= A«,+i - Am^=(m,+2—m,+,)— (««»+! — «,) 

Similarly, 

A%^= Am,+2— 2Am,+i + Am, 

= (%+3 — M:H-2)— 2(w^+2 — «:r+l) + («:r+l —U^) 
= «>+3— 3m,+2 + 3Mj^i— U^. 

The coefiicients are obviously those of the expansion of (1—1)", 
so that we should finallv have 



541 


120 ] 


L2 


661 


132 ] 


2 


793 


144 




937 
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n(n—l) n(n—l)(n—2) 

AX=«H-»-«««+n-lH 3 «x+»-2 «. 



2.3 



>«+»-3 



+ . 



*(-l)X. 



(67). The number of terms in this expression is n + 1 ; so that, 
to enable us to form a specific diiference of a function, we require 
to be furnished with one value more of the function than the 
number that denotes the order of the differences to be formed. 
Thus, to form a second difference, three values are necessary ; a 
third difference, four values, and so on. 

(68). The following is a particular application of the theorem 
in (66) :— 

Iiux=a;'", then will m^+„= (a; + «)"*, Ma.+„_i =(« + «—!)"', and 
so on. Therefore, by the theorem, 



A''x'"={x+ny"—n(x+n—l)''+ 



n(n — 1) 



(a;+«_2)'»— ....(— 1)" 



Now, let iv=0; that is, let the successive values of the function 
be 0™, 1"*, 3"*, . . • and the above becomes 

A°0"=«"— w(w-l)°'+w^^ (w-2)'°— w ^"~ Jl~ ' (n-Sy 

....(-l)"+in.l". 
(69). The numbers expressed by this formula, by giving to n 
and m different values, are called The Differences of 0"* ; or, more 
briefly. Differences of Nothing. They are of frequent occurrence, and 
of considerable use in analysis ; and as we shall have occasion for 
them hereafter, I insert here a table of their values as far as AW. 

Differences of Nothing. 



0" 


A» 


A2 


A3 


A< 


A5 


A" 


0' 



















02 




2 














<fi 




6 


6 











0* 




14 


36 


24 








0* 




30 


ISO 


240 


120 





0« 




62 


540 


1S60 


1800 


720 



The table may be verified as 
in the margin, where the forma- 
tion of the fourth line is shown. 



* The symbol ( - 1)" is a sonvenient substitute for the periphrasis, '■'■plus or minus 
according as » is even or odd." And, in like manner, ( - 1)"+' expresses, "yto or 
mintis according as « is odd or even," 



0*= 


1 


14 


36 


\^= 1 


15 


50 


60 


2^= 16 


65 


110 




3*= 81 


175 






44=256 









24 
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We know already, (60), that when n=m, A"0'"= 1.2.3 ...n; 
from which it follows that when n is greater than m, A"0"'=0. 
These properties are visible from the table. 

(70.) To express Mj.+„ in terms of m^ and its successive 
differences. 

Since, (52), 

adding to each side its difference, this gives 

M,+i + Aw,+, =w, + Am^ + A(m^ + Am,); 
or, 

«x+a=«» + 2 Am, + A^M,. 
Similarly, 

««+3=M«+ 3Am,+ 3A%,+ AV 

The binomial coefficients we see again present themselves, and 
therefore we conclude generally, that 

n(n—\) .„ nin—Viin — 2) . 
«.+.=««+«A«,+ -^^ AX+ -^^ 2 3 ^"^ "'• • • • +^*'"-- 

(71). In the expression just deduced n is the variable, and 
u^, Am„, are constant. We may, therefore, for these, write Mq, 
Amo, &c., respectively. We thus get 

n(n—l) .„ 
««=«o+w^«o+ -^^"5 — ■ ^%+ . • • . 

in which we may, if we please, write x for n, both symbols being 
equally indeterminate. 

(72). The expression in (70) enables us, when the requisite 
number of successive numerical values of a function is given, to 
determine the function. Thus, multiplying out the coefficients, 
arranging in powers of n, and going as far as the fifth order of 
differences, we get (writing, for brevity. A', A*, &c., for A'mj,, 
A^«a;, &c.) 

A2 A' A* A' 



«x+„=«,+l A'—— -\-- — - + ■ 



11A« 5A5 
"^ ■"24" "■ ll"^ ' 



/A* A3 

Ht-y 

/A' A^ 7A5 N , /A^ A* \ , 

We thus have, u^, A'%, &c., being known, a finite expression in 
terms of n, for «,+„, from which it is easy to pass to m^. 
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(73). As an example, u^^, u^g, &c., as in the following scheme, 
are given, and % is required. 







Here M62=338328, A«62=11719, AX2=378, A'=6, A^=0, &c. 
Hence, substituting in (73), 

«62+„=238328 + 11532n+ 186n2+»' 
=«3 + 186re2 + 11532«+238328. 

Now this will be transformed into M62+b-62=*'m> ^s follows : — 



X 


u 


A» 


A* 


AS 


62 


238328 


11719 


378 


6 


63 


250047 


12097 


384 


6 


64 


262144 


12481 


390 




65 


274625 


12871 






66 


287496 









186 


11532 


238328 (- 


-62 


126 


3972 


8* 




66 


12* 







6* 


4 






4 









2 


















The result is »', all the coefficients, except the first, having dis- 
appeared. Hence, writing x for n, u^=x^; and, consequently, 
the given values are the cubes of 62 and following numbers. 

(74). It is worth noting, in connexion with the foregoing 
transformation, that the absolute term, 238 . . . , being exhausted, 
—62, the transforming number, is a root of the polynomial ope- 
rated upon (19). But the two preceding coefficients are also 
exhausted by the same transformation. This shows that there are 
other two roots, each equal to — 62 ; and hence the polynomial 
can be nothing else than the expansion of (n + 62)', which on trial 
will be found to be the case. 

(75). As another example, a certain function, u^, when x is 
20, 21, &c., assumes the values shown below. Required the 
function. 



X 


M 


A» 


A2 


A8 


A* 


A» 


20 


3047619 


850841 


180260 


27240 


2616 


120 


21 


3898460 


1031101 


207500 


29856 


2736 


120 


22 


4929561 


1238601 


237356 


32592 


2856 




23 


6168162 


1475957 


269948 


35448 






24 


7644119 


1745905 


S05396 








25 


9390024 


2051301 










26 


11441325 













HereM2o=3047619, Aw2o=850841, AVo=180260, /i'M2o=37240, 
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A%2o=2616, A5m2o=120, AS2o=0, &c. Hence, substituting 
these values in (72), we get 

«20+»=«H99«''+3921«3+77659m2 + 769161w+3047619. 
Now transform as below — 

1 99 3921 77659 769161 3047619 (-20 

79 2341 30839 152381 -1 

59 1161 7619 1 

39 381 -1 

19 1 
-1 

And the function is 

U^^lfi — X^-\-3? — X^-\-X — 1. 

(76). Resuming the expression in (70), 

n{n — 1) „ 
«,+„=«, +wAm^H — AX+ ; 

by giving n in this expression the integer values in succession, 
0, 1, 2, &c., we of course reproduce the terms m^, u^^^, u+2> &c., 
from which the diflferences Au^, ^u^t &c., were deduced. But 
also, if we give to n fractional values, we should produce terms 
intermediate to those just referred to ; and we shall thus be able, 
by employing proper values, to divide the intervals u^ to m^+i, 
%+i to Ma,+2> &c., into any required number of parts. Thus, if 
we make n—^, -|, .|, &c., successively, we shall form the values of 
%+i:2> 'U'xJf.x, «ar+3:2> ^ud SO ou, and thus the original intervals 

will be bisected. Let, generally, n= — , and the expression will 

become 

1(1 _i) l(i-i)(l_2 

t . m\m / , „ rrv\m \m , „ 
««+„»=«»+ -A«,+ 2 AV+ ^ Yf "^ "'+ • • • 

_ , Am t{t—m) AX t{t-m){t-^2m) A^u, 
_u^+t.—- + —^ -^ + 2:3 ■^ + --- 

On multiplying out the coefficients, and going as far as the sixth 
order of diiferences, this becomes 

, ^ Am, i^—mi A%, t^—Smfl + 2mH A%, 
m % m' 6 »w* 

"^ 120 "^ 

t^—\bmfi+Qbnfit'^— 22bmH^ + 27imH'^—\2(imH A^ 
"*" 720 m^' 
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{77.) Now, to form the differences of this expression, taking 
the Mth difference of both sides with respect to t (remembering 
that Uj., Au^, &c., are constant), making then ^=0, and writing 
8"m^ on the left-hand side of the equation, to remind us that the 
difference has reference to the interval 1 : m, we get 

A"0' Am, A"02— mA"0» A%, 



+ 

+ 



1 m 2 m^ 

A"03-3mA"02 + 2m2A"0' A^m, 



6 m? 

A"0^— 6mA"03 + ll»w2A"02— 6m3A"0' A*u^ 



+ 



24 m* 

A°0°— 10OTA°OH3 5mgA''08-50m8A"OH24m<A "0' A^u^ 
120 mT 

A"08— 15mA"0H85TO2A"0''-225m3A"03+274m4A"02-120TOSA"0i A%, 



' 720 mO 

From this we get, making n=l, 2, &c., successively, and taking 
the values of the coefficients from the table of the Differences of 
Nothing in (69), the following expressions for S'%, S^m^, &c.: — 

,, A% 1 — m A?u^ l—Bm+2m^ A?u^ 
S^u^= + — -— . -—- + 



+ ■ 



2 m^ 6 m^ 

l — 6m+llm^—6 m^ A*ii^ 
■^ 24 "m^ 

l—10m+S5m^—50m^ + 2im* AX 
120 m^ 

1 _ 15ot + 85m^—225m^ + 274m*— 120m^ A^u, 
~720 n^ ' 



A%, ., .A^M^ 7— 18m+llm2 A'^u, 



aX=^+(l-m)-^ + 

+ 

3 

+ 



12 m" 

3 — 14m + 21m2-10OT^ A^u^ 
12 w*" 

31-225m + 595m^ — 675w^ + 274to^ AS., 
360 to" 

A^ii, 3(1— J») AV 5 — 12TO + 7m2 AX 



+ 



ri3 ^ 2 TO'' 4 TO^ 

6— 25ot+34»j2— 15to3 A«% 



8 »re6 

S4 ^'«- , O.I x^'«- , 13-30m-t-17m2 aX 
6%^= — - 4- 2( 1 — «j) — r- H r • — ^ 
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S5 _ ^^^' 5(1— ?») JJL^U, 



S«M.= 



AS, 



(78). The foregoing expressions are easily transformed into the 
following more convenient forms : — 

* m 2 m^ 6 m^ 

w— l)(2»i— lX3m— 1) A«w, 



+ 



^M»= 



A%, 



+ 



24 >n* 

OT— l)(2m— lX3»n-l)(4»w-l) A»m^ 



120 >»5 

w-l)(2m-l)(3?»-l)(4m-l)(5TO-l) AS 



720 
AS. («i— l)(llm— 7) AV 
"* ^>^^^ 12 1^ 

m — 1)(2ot-1)(5to— 3) AS. 
12 nF 

w— 1)(2ot-1)(137ot^-132ot + 31) AS^ 



360 



^S, 



AS. 3(to— 1) AS. (to— 1)(7to— 5) AS. 
j»3 2 m'' 4 »i^ 

(ot-1)(3 ot— 2)(5m — 3) AS. 
8 ~ ' m^ 

a4„ _ ^. _2(^_i) ^^ + (^i^l)(17TO-13) , AS. 



^S.= 



m 
AS, 



AS. 



5(m — 1) AS. 
9 ' «>6 ■ 



(79). The results just deduced are of great importance. They 
enable us, when the requisite number of equidistant terms of a 
series is known — and that whether the characteristic function be 
algebraical or transcendental — to interpolate the intermediate 
terms. We shall have frequent occasion for their application in 
the fourth section. 

(80). They have a somewhat formidable appearance. But it 
must be noted, first, that it is but very rarely that it is required to 
use so many as six orders of diiFerences ; so that, when fewer 
suffice, the terms involving the higher orders of the difiBrences of 
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Ux vanish. And, secondly, that when the numerical value of m 
(which is one more than the number of terms to be interpolated 
in each interval) is inserted, the expressions become materially 
simplified. 

(81). The most generally convenient value of m is 10. That is, 
it is usually arranged that the given — the fundamental or primi- 
tive — terms should be ten apart in the series to be formed. In 
this case the numerical values of the formulae in (78) are as 
follows : — 
_A'm, 4-5A'»^ 28-5AX 206-625AV 1611-675A^m^ 13I62-0 125AS^ 
'"lo" 10^"^ 108 io^ ■'' 10» 108 '' 

_ A^M, 9A8», 77-2bA\ _ 669-75Aht^ 5895-225A'''m, 

iu^— . . -^ 10^ + 10* "~ 105 "^ l06 

_ A^M^ 13-5AX 146-25A'«^ 1480-5 AV 

^"'~ 'W ~ 10* ■*" 10* 106" 

_ ^ _ 18AX 235-.5AV 

^"'~ 10* 10* ■•" ^^6 

.5 AX 22-5A%, 

^"'= '■ • • • lo^ lo^- 

as.= ^. 

106 

(82). The differences are so arranged in the above scheme, that 
by drawing, or conceiving to be drawn, a vertical line at the proper 
place, the terms of the several series which are not wanted in any 
particular application are cut off. Thus, if two orders of differences 
suffice, we have for the working formulae — 

2V=-Jo j^, andgX=-^; 

if three orders are needed, we have 

_AX_ 4-5A%, 28-5A^M, 
^"'~ 10 ~ 102 + lW~' 

^ _ A'«« 9AX 

<> "«- • • 102 - 7o= ' 

^"'- 10=" 

and so on. 

(83). Another useful value of m is »n=5. It may be well, 
therefore, for facilitation of reference, to give here the results of 
the substitution of this value in the formulae of (78). 
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_A1m, 2A%^ 6A%, 21AV 79-8Ay 
d «^_ _ __ + _ -- + — ^5— ', 



"» • • c^ f;3 T^ K4 ~ K5 » 






AV 44A<» 16A^«« 66A'm^ 
52 — 53"+ 54 55 

A%^ _ fi'^X 30A*M« 
5" 5* "^ 5' 

S4„ _ ^V 8A'«, 
^"^- "5^ 5^~' 

Z'u - —' 

^"'- ^■ 

(84). These will, perhaps, be rather more easily used if put in 
the following form : — 



^'"- _ ^2 ^'"^ + 25r> ^'''' - 2112 ^"' 



^».= 32^'. 



General Average. By Richard MorrisonI 
(Concluded from p. SI.) 

In the Report before alluded to, this case is especially noticed 
as affording evidence of the concessions made by foreign countries 
to obtain uniformity. The practice abroad has hitherto conformed 
to the principle recognized universally, as to the propriety of 
admitting as general average the damage done by voluntary 
stranding which was attended by the preservation of the ship and 
cargo. They still retain, however, as a subject of contribution, 
any damage which may arise from running a ship ashore to avoid 
capture ; but it is clear that the same objection cannot be raised as 
in the case of a vessel in danger of foundering ; for she may be, 
under the former circumstances, perfectly seaworthy, and therefore 
there would not be the difficulty of determining the exact amount 
of damage done to the cargo or the ship. 
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